High-quality Pr 0.7 Ca 0.3 MnO 3 /SrRuO 3 superlattices were fabricated by pulsed laser deposition and were investigated by high-resolution transmission electron microscopy and SQUID magnetometry. Superlattices with orthorhombic and tetragonal SrRuO 3 layers were investigated. The superlattices grew coherently; in the growth direction Pr 0.7 Ca 0.3 MnO 3 layers were terminated by MnO 2 -and SrRuO 3 layers by RuO 2 -planes. All superlattices showed antiferromagnetic interlayer coupling in low magnetic fields. The coupling strength was significantly higher for orthorhombic than for tetragonal symmetry of the SrRuO 3 layers. The strong interlayer exchange coupling in the superlattice with orthorhombic SrRuO 3 layers led to a magnetization reversal mechanism with a partially inverted hysteresis loop. 75.70.Ak, 75.47.Lx, 75.30 10 Both SRO and PCMO have orthorhombic structure in the bulk. The present work was mainly motivated by our discovery of a structural transition of the SRO layers from orthorhombic to tetragonal symmetry as a function of PCMO layer thickness, 11 since this opens up the possibility to study exchange coupling in the same system, but for different structural symmetry.
Epitaxial heterostructures and superlattices (SLs) of perovskite oxides with different physical properties are an exciting playground, often leading to outstanding physical behavior which cannot be met in the individual compounds. For example, the intriguing magnetic interlayer coupling between manganites, such as La 0.7 Sr 0.3 MnO 3 (LSMO), and SrRuO 3 (SRO) in epitaxial bilayers and SLs were studied both experimentally and theoretically.
1 From ab initio calculations the antiferromagnetic (AF) interlayer coupling between LSMO and SRO was shown to be mediated by the Mn-O-Ru bond; 1,2 the AF interlayer coupling depended sensitively on interfacial intermixing and could be controlled using the intricate interplay between structure, magnetocrystalline anisotropy, magnitude of the layer magnetization and layer thickness. The interfaces between the PCMO and SRO layers were coherent, no misfit dislocations were found. Closer inspection of the HAADF-STEM micrographs revealed an asymmetry of the interfaces: in the growth direction, the PCMO layers terminate most probably with MnO 2 planes and the SRO layers with RuO 2 planes. As discussed elsewhere 11 the PCMO layers were orthorhombic in all SLs studied here; the SRO layers, however, were orthorhombic in SL1, whereas having mainly tetragonal symmetry in SL2 and SL3. Bulk PCMO and SRO have orthorhombic structures at room temperature, however, for epitaxial films, especially coherent and ultrathin ones, grown on dissimilar substrates, distortions from the orthorhombic bulk structure and formation of particular configurations of crystallographic domains are expected to occur. This indicates that the AF interlayer coupling is stronger in the SL with orthorhombic SRO layers than in those with tetragonal SRO layers.
The latter conclusion is corroborated by the magnetization hysteresis loops shown in 
